Structure, sequence and function of a marsupial LIF gene: conservation of IL-6 family cytokines.
Leukaemia Inhibitory Factor (LIF) is a multifunctional cytokine with an obligate role in the mouse in embryonic implantation. In this paper we demonstrate the existence of a functional LIF gene in the marsupial Sminthopsis crassicaudata, and the presence of LIF-related sequences in the monotreme Tachyglossus aculeatus (Australian echidna). Isolation of genomic and cDNA clones from S. crassicaudata, indicated that the LIF gene is highly conserved between marsupials and monotremes in terms of sequence and genomic organisation. Critical functional residues within the LIF sequence were also conserved including residues implicated in intracellular LIF activity, and in interaction with the receptor subunits LIFR and gp130. These findings suggest that the structure and biochemical function of the protein is likely to be conserved. Consistent with this, purified recombinant S. crassicaudata LIF interacted functionally with mouse receptor components and was sufficient for maintenance of mouse embryonic stem (ES) cells in the undifferentiated state. Conservation of LIF outside eutherians is intriguing given the markedly divergent reproductive strategies which include, for some marsupial species, embryonic diapause, and in monotremes, the absence of implantation. The availability of marsupial LIF probes provides an opportunity to investigate conservation of expression and function in these mammals.